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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a perpendicular 
recording magnetic head capable of suppressing the 

spread of a magnetic flux entering a return path ^ 
magnetic pole in a track width direction, and reducing / 
track edge noise. 

SOLUTION: This perpendicular recording magnetic head ^2 
of a recording and reproducing separation type is / 
constructed in such a manner that the part of a return 
path magnetic pole 32 opposite to a main magnetic pole 
31 is protruded toward the main magnetic pole 31, and 
the track width t1 of the surface of a protruded part 33 
opposite to the main magnetic pole 31 is set smaller 
than the track width twe of the trailing edge of the main 
magnetic pole 31. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAA3.a4fIDA414092820P1.ht.. 2003/08/25 



Searching PAJ 2/2 ^— V 

[Date of extinction of riglit] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 Q.ipdl jpo.go jp/PA1 /result/detail/main/wAAA3.a4fIDA41 4092820P1 .ht.. 2003/08/25 



mB^mmffUP} 02) ^ || jj^ I^P ^ (a) ai)4tffmisiiM## 

#^2002-92820 
(P2002-92820A) 
(43)^ B ¥^14^ 3^ 29 B (2002.3.29) 



(sDintci.' mmm fi f-73-r(##) 

G 1 1 B 5/31 G 1 1 B 5/31 D 5 D 0 3 3 

K 5D034 

5/39 5/39 





1$H2000-286223(P2000-28G223} 


(TDtHlfflA 


000003078 














mamB 


spj^l2^ 9 ^20B (2000. 9. 20) 




ysmm^i^m~TU i » i 








(72)36W# 


EBP ftl^ 




























(72)5!M# 






























(74)«a}A 


100077849 




















m 





(54) mm<D4£im mmm»mm^^y\^^^rf^y'>(7.^Bn 



(57) [^S^] 

^c*3v^T. y i^^-w^^afiia 2<75^aiS3 l^;l*l•f^"r 
i(Dh y i^^3L^yi;^<D ^'^♦i tweet t)'J^$ <S: 



3 2 



II 3 6 twe 

/ 



niiiiii: 



r 



^3 5 



h 7 ^> ti <t ^ V > ;i t #m ^ -f- ^ SEIESffl m 
*i;6S|tJlS±^1^<7:> h u-y :y ^ zz,y ^J(o Vy y ^ %%^'0 

^1^^ y ^-w^^^1^<i:Sr«i^> fltjisy 
^7)SmJtfi±m®t->Pl-bT h u-y :x:J^{Hfllcffig$n. ^ 

[If 6 ] mmmmmMr-y Y^m^tLmm.'r ^ 



mm 2 002-92820 

[0 0 0 1 1 

-^y Y\zmir^o 
10 0 0 2] 

Y<Dmf^^^^-to mm\z^^^x^ i o u^is^-^^/ y(d 

±^1®. 1 0 2\±W^^y Y(DMR (Magnetoresistiv 

e : m^^^^m) m. lOSa, 103b ^W^^y 

[0 0 0 4] -r^jit^h. :z(Dm^^y y^-^. mm^yv 

tLt^mw±^mM<Dm^-^yvxh^o mmm^umm 
mz\t. mm±\z^m\^m tmi^mzM\.xmm.:^\^\:^ 

[0 0 0 5] 

(om^^y KT-fi. ^mi^i 0 1 (Dm,T(Dm^^&^mi 
<ir^fz^\z^umi 0 1 ^ y ^->^^<:^mmi 0 3a 

>'y<::^m^l 0 3 a(D h y y i^ 0 1 CO h y 

i$^<D^m\im'km^\^x ]) ^—>'^<:^m^i o 3 air^ 

m^A^m\zhyy^m-Jf\^\zm^t*^f£it^^. ^<DfcA 
im±\zmm^ii^mity<^-i^(Dhyy^^y'yX'y 
-r-y^l^^'^W^^'^^^^n-r. Vyy^=^yi^y^:^ 

/Co 

[0 0 0 6] ^(o^m\^. ±.^(Dmm^m^ir^f^}^\:L 

yyi7i^:)5\^^<r>tiZf)^^^if:\i^. hyy^^yi^y-f :^ 
[0 0 0 7] 

n<D hyy^ mf)^^ti^5^^^^<^ hi^—V ly^y^^y 'y(r> h 
^ ^/ ti J: t) ^ V ^ r i: ^ i|t m ^ -r ^ c 

[0 0 0 8] m2<D«ig<75Sii:ie®ffl«^-^i/ K 



(3) 



i^Bl2 002-92820 



[0 0 0 9] m^(r>^^^(Dmmimmm%^y ki^. ± 

[0 0 101 */Ji> ±iSi61J^iiJ*i"^^ci«!?tw. 154(75 

[0 0 1 1 ] nso^e^c^^ss^x^^^^'geti^ ±M(D 
[0 0 12] %^(D^m(Dm%y'>(:^^^m^. ±is<^ 

^m^L^ m^)) ^—:y^<:^MUfim^^y Y^i^-J\-V 

mtmm^ix^. Wii^-j\^Ymtmm^rif:.m^') ^-^^ 

vy^ ^f)mu^wm<r> Vi^—)}>^:^y i^(r> hyy^ 
[o 0 1 3 1 Z(DX^^j:mf^^W-:>^tX-^ 



y y^^&<D\^±^mix^o 
[0 0 14] 

[0 0 15] 01. tc, :$imm<Dm^y'^ :^^BW:\^^^^ 
nW&W^Xh^^^- Yf ^ Yy ^ ^(om^^^-^o 

[0 O 1 6 ] 51-. :L(D/^—Y'f^^'^Y 

y^zfWt. 2^(D-fyy^- (H^'r'^r^^) 2. 3 

ho 2^(D'fyy^-2. 3 tiilU^U/cf V^;^ fc*'>' hVi-^ 

Sl»9^i■^tb^^TV^^o -^^x K • T^'^=»^=^—^ 1 5(i:, 

>y Yr-j^r±>^y}) ^E.i^mm\^xt^:hmm^^ y 

^T-is^^nrv^-So --^^/ K • ri5'^::L:3i~^ 1 5tiv 
CM (^V;^=3'^>'^^-^) I o\^^<>xmm^i^ho 
[0017] u±<Dmmm^^m^-^ s ^iinxs^ 

r.niw_b^9;&5iS^ibnTF^ffl5;&5j^gB^n5o ±^ 

[0 0 18] ^fz. u^^—::^8<Dmmm\a^T:>RA 

M. y^—Yf^:^^^>h^ — y (HDC) . 

tizx<>xwL^nnhii^x\*^ho :i<D;<^>^<Dyv > h 

:/y Tvy/^^'^^^L:rci[^g|i:/y >^ hStSl 2 <!:S^ 
fi^tcS^jg^^ix. ^bt3:r<75rt$pr^y >'h^ffil 2Ji:7U 
dri/y^i^T/y >- bSISl 3 ^aCT-^-y K • T>:7^:xai 
-^5^ 1 5(7:)5«S^-y y yi><Dn^\z^-i^^j:H\zX^m^ 

[0 0 19] Iil2(iw<7)^>— K-r-r^^^ K^-Y^ l J-ffl 

\.^h^ix\^^hmw:m^t^m:^^<Dm^^y Y5(Dmj&^ 
^-r^^mm. ms^tmm^-^yYscDmmmmm. m4 

\:XW}MM.^y K5^AB S (Air Mearing Surface) 

[0 0 2 0] :i (omn^ y Y 5 mzmn^^^mm<Dmu 
->-y Yxh^). um^y Y^z^-^mmmmnm^y Y^^^m 

V^biX. H^-^^y KlCliMR (Magnetoresistive : ]K 

fd.mim\z\tmm2 i±\ztm\^m2 2 tmi^m\zM\. 
xm]S.^[^\zm:^\±^^i'^&^m 2 3 ^mAzmm lx 

[002 1] mm^y Kn. mmfi^mM^m^'&^^h^j: 

3 txm^^i^h. ^±^yY\t. >'-vUKK3 4a, 
3 4bi:MRK3 5i:T-«)«$tt^o wixbfi. h\^- 



(4) 



mm 2002-92820 



m3 4a. MR^3 5. v^-/U 3 4 b (^KST-iES 
[0 0 2 2] msic^-TJ: Um^y Ktwioi^X 

-D]) -^—>-y<^mm3 2<D±i$^(oh'7y^is^^mm3 

tmm^hox\t. ±mm3 it)^hz.mmim<D^m\± 
m2 2^iiigbTy^-WN;^^iS3 2\zm^t^K^m 

10 0 2 3] ^;i-r% :^'mmmmx\±. mA\-9f^ir^o 

tci, ]) ^—:^^<:^mU3 2(0±mm3 Wz^^ir^n^;^ 
^^mm3 \\:i\^\ix^^^^. z.(D^\^U3 e>a^^m 
^3 \ \zn\p\ir^m(DVy y^^'^tl ^^mm.3\(DV 

i) l^if:x,yi/(D twej; <ix^b 

fco wOi^lwflffiKbyhr V'7y^=^yi^X 
[00 24] Ifetd. ^^BJCDSiffiS^ffl®^'^^/ 

[0 0 2 5] El 5 \z.i^nmfm^(omM.^mLmm%.---v k 

g^S*5^B8M<^^^--5/ KT-fo^?. tfi^-^^y Kldti^a 
K;05fflv>^n. KlwttMR (Mag 

netoresistive : ^^iSfet^:^) K^O^fflV ^ ^ixTl ^ 

[0 0 2 6] la®-^^;/ K(i. igl&fP^mSS'&^T^J^e^TS 

(Dv'-yuKKe 4 a <^*ffl$ixfcy >5^->'/<^^1^<^rT 
ixfcv'— yume 4 aio<tD^v^-y^KK6 4 b tMRI^ 

1 . y ^—:^^<7^mM^Wi(0'y-)\^ me 4 a . mr^ 

6 5. v--/wm6 4 b(DJl|IT-i2«$i^-CV^So 

[0 0 2 7] r<^J: 5>it?-r:^oSii:iE®fflKft-^s/ K 

|C:}6V^Tt>. y •:?'->/<;^^^*ffl>--/UKK6 4 a (?:) 



[0 0 2 8] 

=^:^iif^i^:^^:Lt/)^X^^o rcofce^^jv^^-y"/^ 
•7 ^ S a o ± ^ H :i t ;6 5 -e ^ o 

[El 2] El 1 co/N- K-r >r K^-Y t)nrv> 

[03] El2 0S^^-v.^:/ K<7)ftOffilSf©EITfoSo 
[E14] m2^m%^y Yi:ABSmi)>h^fz.mXh 

So 

[El 5] *«?^<7:)ftfi(D^Jifl^ii(oSii:m^is®;^^<D^ 

V<om^^^irmxh^o 
[El 6] t¥*(7)Sii:5aMIB®;&S:(7)aM-^iy K(Dlt^S: 
^-TElT-feSo 

2. 3 -fyy^ — 

2 1 mm 

2 2 

2 3 

3 1 

3 2 ')^->^<PsWm 

3 3 

3 4a, 34b 

3 5 MRJK 

3 6 y ^—i^^<:^wm(o^m'^ 

5 1 SIS 

5 4 3'^- :^^<y^mmmm k^^t^^^ 
6 1 ±mm 

6 4a y ^-^^-^i^^^^ffl v^-yw- KJK 
6 4b iX— yu 
6 5 MRK 




ims] [@4] 




(6) 



2002-92820 



[05] 



6 4a 64b 



lit?' f 



.6 5 



[@6] 



2 0 0 
10 1 j 

Jllllllim^igV::::: 



1 03 a 10 3b 



:7 a V v><DJ!at 



¥ ^ — 5D033 AA05 BA12 BB43 CA02 

5D034 AA05 BA02 BB09 



